Pieter Cullis' quest for a lipid-based, fusogenic delivery system for nucleic acid therapeutics: success with siRNA so what about mRNA?
For the best part of 40 years, lipids and membrane fusion have been at the center of Pieter's research. Projects range from the purely academic quest of understanding the roles of lipids in biological membranes, to the translation of this knowledge into the most advanced lipid nanoparticle (LNP) drug delivery systems in clinical trials to-date. Pieter's pioneering work in lipid polymorphism and characterizing the unique properties of unsaturated phospatidyethanolamines (PE), together with the introduction of ionizable, dialkylamino lipids to trigger membrane fusion at acidic pH, provided the foundation on which a new generation of highly potent, well-tolerated LNPs for intravenous delivery of nucleic acid therapeutics has been built. In this contribution to the special edition honoring Pieter's achievements we highlight key research conducted in Pieter's laboratory and at several biotechnology companies, some spun out of his research group, which resulted in the development of a fusogenic delivery system for siRNA therapeutics. Patisiran®, an LNP encapsulating siRNA for hepatic gene silencing, is currently in Phase III clinical trials for treatment of Transthyretin amyloidosis as are several other siRNA products employing this delivery technology. Finally, we describe more recent work in which the platform shows real promise in the rapidly growing new field of mRNA therapeutics.